Trapping at low temperature of oriented chloroplasts: application to the study of antenna pigments and of the trap of photosystem-1.
A technique is described for the preparation of oriented samples from spinach chloroplasts whose linear dichroism is then studied by (flash) absorption spectroscopy. The chloroplasts are suspended in a glycerol-containing medium, oriented in a magnetic field, and slowly cooled in the magnet until the medium is rigid enough to avoid disorientation effects. The absorption spectra in polarized light have been measured at -50 degrees and -170 degrees C. They allow the orientation of chlorophyll b to be resolved, and the red transition moment is found to be tilted out of the membrane plane. A study of the flash-induced absorption changes linked to Photosystem-1 activity reveals a progressive evolution of the difference spectra and of the linear dichroism with decreasing temperatures. At -170 degrees C, the difference spectrum of P700 in the red is well resolved. All transition moments are found to be largely parallel to the membrane plane. The potential use of the technique for other experiments by differential absorption spectroscopy and by EPR techniques is discussed.